Introduction
The concepts of topologies play a great role in recent developments of various areas of physics such as condensed matter physics, cosmology and gauge field theory. Examples of these topological effects include quantum gravity, cosmic strings, domains wall, monopoles, branes and textures [1] [2] [3] . Cosmic strings are linear topogical defects which change the topology of the medium when viewed globally and play a significant role in cosmology. However, it has been reported that the spacetime around a cosmic string is locally and not globally [4] but the global properties of the spacetimes manifold play an important role in quantum field theories [5] . A lot of studies on the effects of topological defects on the nonrelativistc and relativistic quantum mechanical systems have been investigated such as the non-inertial effects [6] ,bound states of electron and holes to a disclination [7] ,Landau levels in the presence of topological effect [8] , Coulomb and quantum oscillator problems in conical space [9] , hydrogen atom in curved spacetimes [10] and others. The non-inertial effect arises from the rotating frame and gives a better understanding of the physical phenomena of the quantum theory. For instance, in quantum mechanics the non-inertial effects are linked to the coupling between the angular momentum and the angular velocity [11] . The Riemann curvature tensor is one of the tools used in the description of the topological defects in cosmic spacetimes [12] and general theory of relativity predicts that gravitation should be manifested as the curvature of spacetimes [13] . One other known example of quantum phenomena in the spacetime framework is the topological Casimic effect [14] . Casimic effect is one of the macroscopic manifestations of quantum properties of the vacuum state [15] . Recently, Bellucci et al. [16] investigated the fermionic vacuum polarization in compactified cosmic string spacetime. Wang et al. [17] studied the Schrödinger equation with non-central potential in the cosmic string spacetime. Afshardoost and Hassanabadi [18] studied the behaviour of a particle in the cosmic string background with noncentral potential namely Poschl-Teller double ring shaped Coulomb potential and double ring shaped oscillator. One outstanding achievement of the cosmic string in recent times is that cosmic string has ben widely used to investigate some observed phenomena such as gravitational lenses [17] Non-central potentials have been studied extensively in the literature since it provides a useful theoretical background for describing the interaction between the ring-shaped molecules and that between the deformed nucleus. The ring-shaped potentials have useful applications in quantum chemistry and are also important in nuclear physics to study rovibrational energy level of molecules, atoms and deformed nucleus [19] .
In this paper, we shall consider the pseudo-Coulomb plus improved ring shaped potential, 
where , , A B C are potential parameters, and , β γ and λ are real constants. We have recently proposed the ring shaped part of Eq.(1) [20] . We plot the behaviour of the potential as a function of r and θ in fig.1 The main aim of the present paper is to attempt to investigate the behaviour of nonrelativistic particles with Pseudo-Couolmb plus new improved ring shaped potential in the cosmic string spacetime by solving the Schrödinger equation using the NikiforovUvarov(NU) method [22] [23] . The paper is organized as follows. In section 2, we review the Schrödinger equation in the cosmic string spacetime. We solve the angular part of the Schrodinger equation in section 3. The solution of the radial part is given in section 4. Discussion and special cases are given in section 5. Finally, we give a brief conclusion in section 6.
Schrödinger equation in a cosmic string spacetime
The Schrödinger equation in the cosmic string spacetime is defined as [24] , ( )
, , ,
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∇ is the Laplace-Beltrami operator,M is the mass of the particle and ( , )
V r θ is the non-central potential. The covariant form of the Laplace-Beltrami operator is given by
where , 1, 2,3
respectively. Now for an infinitely long straight and static string, the geometry configuration produced by the spacetime is defined by the line element in spherical coordinate as, 
Substituting Eq. (5) into Eq. (3), we obtain the corresponding Laplace-Beltrami operator as, 
Taking the eigenfunction in the form, 1 ( ) ( , , ) ( 
where Λ and 2 m are the separation constants.
Solution of ( )

H θ Angular Equation for Schrödinger Equation
In order to solve Eq.(10), we used variable transformation, (10) 
amenable to the parametric Nikforov-Uvarov method (NU) [22] [23] 25, [26] [27] . Comparing Eq. (11) with Eq. (A.1) , we obtain the following,
and other coefficients are obtained from Eq.(A.4) as, 
Exact Solution of Radial Part
To solve Eq. (9), we follow the same procedure as before and obtain the energy eigenvalues as,
Substituting Eq. (14) into Eq. (16), we obtain the complete total energy eigenvalues for the pseudo-Coulomb plus new improved ring shaped like potential as,
Where, 
The corresponding wave function for the radial part is obtain as follows,
The total wave function for the system is obtain using Eqs. (8), (15) and (19) 
When B C β γ λ = = = = , then the pseudo-Coulomb ring shape potential reduces to the Coulomb potential in the cosmic string background. Substituting these parameters into Eqs. (17) and (20), we obtain the energy eigenvalues and the corresponding wave functions in the cosmic spacetime as, 
Discussion and few Special Cases
Let us now discuss the results and some special cases of our proposed ring shaped like potential. Now rescaling the potential parameter of our ring shaped like parameter as follows: 
Now making the corresponding parameter replacements in Eqs. (17) and (20), we obtain the energy spectra and the corresponding wave function for the Coulomb Ring shaped potential in the cosmic string spacetime as, 
This result is consistent with that reported by Wang et al. [17] .
A New Coulomb Ring shaped potential
Berkedemir [27] proposed a novel angle-dependent (NAD) potential of the form, 
Making the corresponding parameter substitutions in Eqs. (17) and (20), we obtain the energy spectra and the corresponding wave function for the NAD as, 
